
CjIc-1^3 A_J^)xjuj 



W/C =0.70 
C=400 Kg/m 3 


kO°C o 

D O o o M 
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W/C=0.40 
C=400 Kg/m 3 


W/C (water cement ratio) 
C (cement content) 


'W/C AOiukU 0.^1)^ (1 -1-5) bbi 



eL&Sl Adjou 
4j*J& ja Clil^jjo V 1 


aLo*>a CIiLcluj! 

( >1^b 


JJ AjuoU 
A^Jhiibua CLiiauua V I 


(j-i A^Sjt^a 


4.LA3 Aj^UjI 


AJlo Ajiliit 


AalUi' 4-a jtJu 


Aiili <L*ajUua 


ibu #Lbl Af»uU ^juaLtoj I j , I bl -«•' j i (‘ i I s) (j£Lui 


^ -JmLLJ . !/ i-jLjJ) 

(Concrete Mix Design) 4-uL«jaJI ej thl-LJ ) 

J^LsJjLa /.5 


^_ij£ ^Lfs^jj cj * -0 A-JsalaJl djdi^Sb JuJjkJ 4 Ajidjui^ibl A- Jadb l 

Sl£ A a ^ c.^bl ( 3 ~^ jji i_ vn j AJbibl aj&j) _ ^ (j] ASdJalj c-doj <.'*’ n ^ 

I . *T' 1 ^ \ \ A 4 I ^\\ l A ] \ JJi 'J ^ il J Ajgy.^ 1 bil l A 

dj|jl A«Jidd! Aibuj >=b! A-ojljLa t _ 5 ^C. ^3 LlioiLuji !^)jp C__I*_d V (j^ cl l j'v J 

^jla ^ aJ-aViI I Aiduj^aJl ^1 AidiLkll AJbji^ibi j <bb ^ 40 d )^ 1 d^J^Q bV..C-> A-^l^ l*<b 

■*V *3t» dxo) A ^ A 1l*q\l Sb—bl J ^ # ^_-oV^ ^A_A (^ 5 — 3 ^d c -. 4 * Vi <2!l .lLo...iai V I A__j yA 

,,-idj ^ clblj !^d£a A_Adoj (^C. A_2xjLj ^gJt>y ^AJfcdobl * *1 llfbl (jg-^ e-d bl_j CLiLq_jujV i 

AJjblb J>- 0 >oIij L5 _A> j t CIaIa^J^J \ (J_a bfrJ-Ic. (j-UaJ ojdbl O-IA j 4^jJau. U < s] | Cjl£bLuo 

Abls*. L _ s _i l—ijlj-oaS A_JjjIj Aj!>L^ra. 31 SAjJL-Jo Sjl—a J) JaS 3 j AjL_^^)idl 

j|^ 1 ^ . Q^*** / / l^. 4_3\— CljdijJ)^. .In J _j let- dxjudutl C_}-^ siXJ dAddil O-lA^j # 0JlL-c:aJLall 

i* .j j ^ \cl i fl^xlill LgJLjdo^J C1 iLl^j20_j l^jda jb>o CllLa i ^J } Ajduj^iJl (d^w JjjSL^y 

tJ^juLs ^ ,>» jJt> L-gS 5 Aidxjj^idl (j-a A_uc- j^aaij A lidjua^aJl A_ialijJl C_l=dS^ J djlc-l^ill 

.(1-5) 


ti_ila-uji f.Ca A , n . u ,i AJd=w ^gJ) ^JjjJ (J-loJ i ( 4 J - 1 - 5 ) <JS*i dH 1 (j-°J 

aJu-<=CL» Able. Afuii l^j Cjle.l^>i5l q\j } (Ja 1S (JaJi Ja£jJ J ^ Axij^o 
‘ JlLo_xjjV 1 ^5-1) ^dbi AjuxJ l^j Ajiduj^k Alal^. (Ja-o) AjJaiiwda didcuual Jl «.da Ajjuij Aldv 

.Vb-aj] Jii d}lc.l^>i]| (jij jLS -ib. (Jadt jjS ^)J (ji j[\ (0.4 = 

I <■*.> j-s. $A_jiduj^adl A— laldll ^_3 CilcuunVl C’dbl Ar > « 1 AxcAI ^aJslIj ^-U-oda (jb. $.lij^ 

A *1 ^bu» ^jujabj A^W j| ^ Al^aibl djlol^ill AojuaJ (JiJ ^ oAxidbl oJsdd! AjJ)j } A_JUjii3l ibili l*a1 4 

A -odU J w/c (jAJ Ai^Uil (_^bl (2-5) c>° j Aidu»a Ab-aab^j JaAjjbl 

.A^jdul djdujl^jJ dAxJ b» l >.U 


1 1 b_*j£ CLxIa-iujV^ frl—bl A. u-i,.i A__ibdbl djbj)..5LM ^ ,jA> dxo A'dd. JuJ I J_A ^_Ie. y 

tjddi. Jbolj ~ > A a l.fcribW Ajjf.\Ja^> Ab^ab (5/^^ -J Aj^ba-bl Jai-jb! A-ojliLo (jjLabl ^^-j^id^l 

ajAC- 


;4hl£J/ fXJ^au ^Jp' S J^f j*Jf 2-5 

I ^ bl j^...d ^.. Ic- duadukil JUUJ CJ (_J^1^3*Jl (3-5) cJ^biil ^Si cbLl (3-ol^*Jl ^^aATikll (j/La£ 

a ^ ^d-b J A-jlc.1 dx9 A LuLlbl bLobl p jjj Jlb.ul I A^j^iaj AJalaJl ^gk A^aAiiLuibl 

A ** ^bJl <_£ jixjdA j aJ A^.^x^illl JaJLkibl A^i jHa j A_! A dj^bl 4 — fl j^Ibi A^,r^ ^ya Ibllbl CjdldLaLa^ 

diilbl 
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. AjgjJLaJ! & < 3 -^ ( 3 - 5 ) 


f'*LJL*a J&J! 4 JaLLU 4*4 jULaJJ AjAxj ( / ♦ 

Mean Strength or Mix Design Strength: 

$ (Feu) AiLwj SjvUM&l! 4-ajiiuJi ^yls. (P m ) ^3ad^hi5 A^A^juiCuII A^jta-ait *L<ua ' — ** 

<jf ^Imjua CJjf Jc- cdliSj ? 4lWS>ij djLJojI UxJLJl Aa & Jj ^jAJ J^lft i&jLnaAj II |i, 

^j.$JssLij . L$J AjjLuaJ) (jL^aC.bU gj\Ju tlUd j i S-liLal! , 4j 

1-^JUic.i L>° ,^-lA-a jIaaII (S) A-^uS <^1 *\ M 

“AjuVI AjoLsu&Jf Ju^iutL) jj! AJau.«^Lall A^jbull c-jLmia. ^i. 

I' =F +M 

m cu 


.(Margin) Cp?W Jl*\a j& M 

(J-A * ^ CIj A^j (1V1) (j^— -aVl -l^.w* - , 

‘ vi cL-jji <. — Ol- 2 fcJ 4 _J|LljL» d&l^dSkj^ } A.jlii^ ^,A.jRjj AlASO^A- J ft]l Jll ^-oll y L. • ' I 

’ Ajj V 4 Ajjbs«dli (jLaVl (3-®^-**^ t—jLuuah, y . dal jLiSiw V i y » <' »* 

m = a:.? 


5 djLa jUJ] ^^LiA-all ^ fit )^iVt S l “* *J* 

, F cu clH» (J-£i 4-*jl£a J ^JljjLa]! (j.a ijF Ju\ CjI JA£. -LwiJ ^..lo JL^in^ |\ # 

. ( 1 -5 ) J u ,% 


K d— W r>* (I 1) J#m 




iVl (j^ Ail'i-ik* d)lS!!&c. ( 2 - 5 ) <J^ 




c = 


w 


W !C 


as >11 ^ x^l tlklilj DjU-lt c> ^ ^ u 

juj Jjjjlj 2ju- v^-s- >• c l ^y <0^' 

^jUoi 0,11. oi e LS j) J^n ? 1£J' <> ^- 3! t'^ ^ ^ “ 

^ jUSc’iM oALJI Ij- >U> *4* <j5c-j .( 7 -5) Jj^W c-^ ,AA -> -A s 

(Vg) >4^' ^ ->" - 5A - aJ J-“4' 1-j" _« l "J J^ 11 < iLS ^ U o HS . J ' 


it j LAS <ji -k^Lbj .( 7-5) J_^=- ,**->!' t> 3f 1 AtkoV <0^' '-x*SAI >- ’ 

JUb 5 <to vTjLc.) Jilt 3u-J WL, jl o^' ->&*' LsMf'l 1 0**-" 

a ., -o.,.A ' jUjSt A«j*i j&** Ja V-AS o^t Jb $ 

; (J _L LoS CAc-Iji OJ-^ J^ 3 ' 1 ' * 

,(W g ) o^ 1 ojj - 

Wg = r-^g 

j> (V gs ) Ol^ija ojx j^i flSjU ^ “ 

V = 

* G sg 


gs 


ss 


.dAc-l^a (>» 4 ^ Uj ^ _j31 

Vg 

_ J..u^ll (jj)^3l oA^j 

y 

. ja £11 ^ jB <lu^ 

Gsg 

Jl Ibl^o j, f iVwJ XoUJI J+io 51 t* '* 

+ ^ = 1 


.15 = t^^Bl 4-jjjJ Ojj 

c ^ 

1 s= ^ jili 4j jjj ^1>B1 J jj 

w 

. Jjolll fl£ ^ AoUJl ^>^11 

Vgs 

tC jLo ^11 AalaJl ^1^-11 

V ss 


A 


< \ >]) } *-.UaJ! j C-U-«ljujJU U’ • ^ 

.AiUo o^ V 1 ur^ 1 * 13 ^ L^^ 31 «'j4'j _>H^' (*^ >" * 

JUIIj, ,V SS . G ss = (W s ) (W s ) J^j 1 ' ujj -4 Aa - J ,*■ ‘ 

jjk^m fi-Sjj f>L£oj A-o <j?j 4 ^o U-« 5-1 =*^* CjUjI. ' < 


I I 


.1 , 


( >* ; tr* -li-^a-1' ojj3' Sa ^JJ O'Mj Clj '-kl--+ '" p ‘4 

ViiJI . lo.o. wi >1 ,uj_l' Sa ^-? ^ '-k^' ^'■^ A ^-3 u!j ■(*-« 28 -'-^ 1 ) 'y 

l.U-4 , a' \ l o-o 5LS x,x=o iliuJl Cj-uit oix (>■ • Jj ^- !l ‘‘" f 1 

viii-..VI 


>g-i Ju^iauJl 1U5UJI lii-yo lW^« 0* |di 


K 

j>a j^Illl djl jlukVl A) AC- 44 aa) 

jIaIaj F cu jc- O' 

2.33 

% 1 

1.64 

% 5 

1.28 

% 10 


^y/ 4jLlm j£J! JL£x~a 


: (ACI) 




CjL 


(ji c^LIj ^gic. ill) 4 -uLuj jpJl A-lalaJl 

• 4 \W"sW djt jiaaJl l».ij' j i— ilak. l^jaJbu-u ^LoIL) LaLoJ LiLvij 


% | 28 -l^- 3 4-j^ jU ^ N U 4^a-f<i>^>.lll JaljLiaJI 4_>ijlLa A) tlll^ ^ ^ . 1 

4 _^j\ q^M) l g -jlc. LialcJl dilc-liai J ^ > .^->3 L^j^ lLv all 4 ^a ^H aII 
• 1 .11 4 __<ojlia JA^ 2 >J ^^jtJLLall A_iiliil A^j^Jaj ^aLlll aJt^_ 2 kj 5 ^ h\ *e l \ 4^ <^ 5 -^ .2 

1 j , r> j > ^ A_vaj;l q ^ ll ( > jj 1 c>La <iLwaL) ‘■^Aj } (^Ja-uj^S-all 4-4jlA-all^ 4-j. oJ Aax ^U ll 

JaxAjJb ^ ^ Ias^ V 4 -n. x ><a ^oil 4jL)^iailj 4 Vu»J 

\ { J 1 ^ jUSftVl O^UUil j ,^41! ^l£jll £>4 ja^La^H C5-^ *3 

1 .til ^_a ^ V^l JL*_i]l J ^r.jl > ti ill AJJlaw (jjj 4 o-aJliJl 4 i\ ta>.x J l = J J.^ 1 ^ 

, 4 ‘ill J J^Vi L^jW^V' l-jLuiaJ ACI 

1 -11 (j j ^Jl J J jjfjll ^■^“J ^lAaJLailAi e-Lujllo 

.((-jjjjjII G sg ‘Gss) 

, ^ ^ \ \ U j ^ 11 ij laJ ^> 1 jj I 2 lla]l ^ jJ ^glc. UUj ^-ujjLLoII 4Jl-^ _>lil ^1 j5 .4 

• ) (J j j fi- hc- V 1 (^^3 < ,l*ill j b-Ox-sall 4X)^la^ ^ xxixoi xail (ji C_-Lmj11a11 

.* . )^ 3 y jjIXU oluAil 4-4-o£ j,laj } ^1 fl£ jB J-^V1 jUjc-Vi (^11^1 4^jI*-AJ .5 

r- -^1 jA I 4 ) 4jLuu^p4l clul£ il^j | (3-5) cJj- 1 ^ t>® J , (W = L^J^*) 


1 1 ^ 


1^1 


u 




3 .\...akJ An 


j J f (^^3^ uWj-^J 4 -^j11a1 j f=^B l £t.>-$-B) ^ ^ 

(JjAaJl 

ill 4 jjj ^Ja j 4__Ajl J^5J1 (J_-cljxllj 4. Kj^ aII < — lail l.. 3 ,ll a . ( 3 

,AULuia11 


•f J 


|U *.Vi ‘i^ojlio (^-lc. l^Lb (4~5) cJj- 1 -?* c1h° (W/C) <> *Vm t»Vi ^BaII 4^^ .7 

<1 ' » >jiUlj 4«A^l^-xJ Liluill (jla >*^3 A-llaw ^-k (5-5) Jj- 1 ^ L>^J j^-^ajIaII 
1 . til Lj2i) (6-5) fSj J ^ 4 -uaIIa; JJC. (_^ ^ki ji 4-^jx . J 

i . i 4 a jULoll _L» J .*. (3-LaJ) C5 IiH (3S/1 CIiIajujSM (^1 pLcll 4-Uxij jUlkL) (JjjAi^-aII 
t ’ ^ l-» \ j ‘I 4_JlHjl11 4-1jU*-a]1 j .LujJI , l->» .x Ja ll 4-A jljLaj t — llox-u^ 1 ^1 | 3 ~k - j ^ ( 3^^ ' B l 

, 2 ^/ r> SJb F cu <• . 1«^ 11 I^Ia^UU^ (F C y) 4jl^ia^)^ll 4JL-Ujkjl > >» 

, (0.76 + 0.2 lo g Al)/v„ 

i U « ..Ay 1 , b y ( . n > \jfc) dlo+oS/ 1 ^JJ # lAt A_L*-oj . H 


I ’J 


J J}^ -*J1 pi _^$Jl U? j) ^^ixfLJl _yJuJJ ^vrad JLj pLxsjl (3**5) 3j)A -> 



(^jjj) JajjA 

70 

50 

40 

25 

20 

. 12.5 

10 

(_^j).lr\,^> pi (jjAJ AjU-j^jd 


145 

155 

160 

180 

185 

200 

205 

5-2.5 

160 

170 

175 

195 

200 

215 

225 

10-7.5 

170 

180 

185 

205 

210 

230 

240 

18-15 

0.30 

0.5 

1 

1.5 

2 

2.5 

3 

1 Aj* •■ 1 

p 1 djl 3 AjLioj^L 


135 

140 

145 

160 

165 

175 

180 

5-2.5 

150 

155 

160 

175 

180 

190 

200 

10-7.5 

160 

165 

170 

185 

190 

205 

215 

18-15 

3.5 

4 

4.5 

4.5 

5 

5.5 

6 

p ) J)g ^ A-U a t 
























6jgLi.jj.ajl 


^daJLuJ die* } 8 (_>aLiikj l_ixjj jjuuS-o *Le. pLail l g j^- 4 (* 1 * 


^j pbJi ajuuoj j ^ jj 28 axj AjI 1 K» * > > a-^jIIa j^y (4-5 ) cJj-^ 


ji\.i daLojuoV^ pLoll Ajud 

L>» AjQjLii^ 

^JJJ j)\-» a pl^A djl3 AjLvjj^yL. 

pi^A J AjLal^^ 


— 

0.37 

450 

_, 

0.42 

400 

0.39 

0.47 

350 

0.45 

0.54 

300 

0.52 

0.61 

250 

0.60 

0.69 

200 

0.71 

0.80 

150 


.djLjj^SsJi Ajq-=J. g,xJ d ^ulLla (5-5) dj^ 


a-q^LLgJ! 

LuaJ) 

(N/mm 2 ) 

W/C 

dLu^yi ^ jj 

„UJ1 ^3 SO4 
((jjA^ 1 lA «•>•) 

a^\ 4 «H 

djLii »;Kh| 1 

«. 

_ 

- 

0<SO.,<150 

a 1 « 4 • 

28 

0.50 

JU jlA-iO 

(J-la-a diLcujji 

150<S0 4 <1500 

a1. • ♦ « 

31 

0.45 

^Jld CiL^.i 

.djLL^jjdlj 

1500<S0 4 <10000 

Aj.M* j 



^ ^LLa (JLiLoula)! 



31 

0.45 

djlli^pSU 

AjjV jjjtf 5 jLa + 

SO ,>10000 

\.\+ 


.djUyj^SJl A* j\ju Ja 1 ,, ' 1 i’ItI dufy Jji v*i) i > »Jl 4 < 


/ 

. 


; dj\ JAi-w ^Lq * 

'\Llfa _9 } ^L£ ^llj S3 ^.--^.^all A-JjjJa^ll A. Ji,.-. ,i ^jjjI_j-jI ^-Ic. JLalA.ll i..,ud (JjAstJ i ,..ua.J • 

%1T1 1 g"l.ajA o^ya* A_i ^^Ic- (_£^JLaJ l3Ls , olyal! ^j^Lk-auLol A-JjuoJ 

, >-o (X) {*L£k^)]i Sji pLyJl A-i ^ iS jLakj] O^ua , v — sLaJil cJ-j-J Cy* 

;A^y\ AbU-Jl 

;;//100 = — 

A-X 

\ = A — 

1 00 + m 

ftlxoJl AxcS X J AjxJjJall ALj^; j^a -~ n» ^^3 ^al£^Sl A ^-iir^ 


ic5^ (A^ ) £ ^a*jq 1 \ f\£> u jj OJ&J 

I' A + X 

w v *LxJI lS j'' 1 ^-* Cjj&j 

It" W - X 

.' j*J| A_1 aS iyl m -v >(l^) (j-aLk-salLol A-Luaj (A) <— ttl >ll Id] Lai • 

. (X a ) 

v . , rc 

w/ — a 

100 

. (W ) p-Loll CJAJ g AUuguS ? pUJl {2)3 J cs^] ^ adfe i — fiLdaJj 

It" w-x 

’ <1 4.u yiJl A3l!i£i 0 X\ .axJI pL-a 3I <2).j.J ^L-dal i--i -^j Adi A. j,,mll ^ ^ .all 2>-° J 

.A-J^lai]! 


AjjIaAxJ! djld. L o.lj Aj ^j^ajA j) Ja ^ ^ ll (2 _ 5) (-) J ^7*- ^ 


(- 

a ) 

Ltd jail 

_ 

■^ aii 


2.5 

7.5 

djU j^.aUij djLujLuj*yi j a ^ 1* ,*^u dji^uyi J=aji_^. _ 

2.5 

7.5 

J=*:i jpJij <iji - 

2.5 

10 

. SXotV 1 _ 

2.5 

10 

. Aja.li.uxJl djLLaLLJl j k — JUx-o^ll djUaLLl _ 

2.5 

5 

Ajias ajLuj jd » 


;Aa! L pt ^ A_>jA AjA^j . 

<aJ Jb Jj 0.^2 fSi (8-5 ) <Jj^' t^ 3 -* u^WJ' ^ 

A-a jlioll A-illc* AjLkjj^kl] A_=h.J)Uall AjLuj ij^, ^ (3-5) cJj-^- 


-■UJI 

4 2'»2r21 Aj^jA 

Ja^jA 

i^LoaJI ^ Lauil aJU^. 

().65 

A_rx jA , -jt*eaai (-il AjJaiax^o 


.JaJtjJaji A-i^x CAl j! )* 

u 75 

* 3E Sr 

3 - ^-=* 

ajAjAJI tALaAll j )4 

i ) 8 1 

A-i^iq-s La 

0.60 -0.30 

,-^U /i ^.lAaJLojl j A^i-LjxaII AjLuj ^>^3^ lUjLc- ll-»l 

0 00 

<4 1-t i .ij 

2.5 - 0.60 

ALoAuII ( A-va ^r_iixAlll oAjAajj CjIc-U' '* 

II 05 


10-2.5 

ALoA ji -llxxjll oAjAxjJ C_jtc«^bi 


•.-''A.„V1 ^ij ^Lalt A^juA AjA^ i | 


;AJjILJI AjAaJ 
AJajuo^lLcJll A_^j\JLol! AA^O I^-Lq^ ? La Lt aII I^a]) A-a^llxdl A j A.^J ^AJ 
U- . V% A^ojVLoj Clio- jujV^ ^5-^j A U-g-j 4 J^» * jAj^lJL^Ull ^U 

r i ; a ; U ^jJUal (jjjLjloJ AJUI^VI {3 ^Sa ,4-^1 AjA^I ^Axdl IjlaJj 

^LajULo tjj-j <i!> UJ! ^3 c^Iajj .(Reference Number) A-jjli^ <*ij j! <sjU* ' 

JlA^SMj .CAl^Vl ^JJ oLall J -^*-^1 A^jllo ^ VAJ jC $jU3e.Vl fSj»J - Li -^ 

cAio^ul j <_£Atc. diLo-^V j ^ <^1 aJ!)U 1I udii (7-5 cs-^ 4~- s ) 

( clxu l^ab j > ‘ A j ^xlalia ^)JC- Jo3j) ^All (*t£ i>® Ch^->^ vi^A^j f AL-sxili £4 J >“ 4 



10 20 30 40 50 00 70 

4JjUL*4l fi j 

AiiHi*** jL *c V -lwCJaJI A^» jUl* j Aj jIa.h 11 pi j i.>W * * ' * ' ( I ^ ) 


1 29 


.-Lx-abk CjVbxJ ^AajjCi]! clAjlial* (6" 5 ) cJjAs- 


(N/mm 2 ) 4^* 

w/c 

^jAa AlLik. 

28 

0.5 

c V^U \ a , ilc- A bla AjaUA CjIa aAL-u 

31 

0.45 

^jIjjaII J AjJa AAU*»^Jl 

35 

0.40 

4 ^J^LA\ AjLwj^aJ] Ujluta lAx-a (ja jjLcl2*a] 

^cJUJI jl ^>>u3t Jjs caIajjjKJIj 


<jAlll ^ j£H CLjIa AiL-a^iJl 2> a Aj^ 3 ,J-=^pl ^'"^V (*^f) JbW^ (7-5) 


A-o ^at-Hl 

r> jjsVi 

3.00 

2.80 

2.60 

2.40 

0.44 

0.46 

0.48 

0.50 

10 

0.53 

0.55 

0.57 

0.59 

12.5 

0.60 

0.62 

0.64 

0.66 

20 

0.65 

0.67 

0.69 

0.71 

25 

0.70 

0.72 

0.74 

0.76 

40 

0.72 

0.74 

0.76 

0.78 

50 

0.76 

0.78 

0.80 

0.82 

75 

0.81 

0.83 

0.85 

0.87 

150 


Design of High Strength ) 4-^l*Jl A^jLLJt ati CiLkUJI 4-5 

:(i Concrete 

;4^a1* 1-4-5 

A *^L ui <_£ jljfLlt ^3 OJM^J ^AAALaA) (jJj^Vl (JJAjLdl ^5-i A-cjll^ll A__ilUJl AAUj^kll Lli . Tb . u^a i 
too (j-a ^lc. V 1 djL-oj\JuJt ^j_u*aj CALLloilj A_jil*JI OUi-Lall AHjl^j ,aL$-; VI 

1-4 ^ \r- \ 4 ^ Cj(A <AjLj\_i.jj j-^> ^ LilLr^. Aaljj . A->a^LA-o b-jlj i — l\A^ — {*-*■*/ ^>5 # 

(I I lira High Strength) 3 ^jL 44I 5^jli SjU^^kJI L^Jc o-lLuj ‘ 2 ^/^S 1000 

rn\ >aj ^i ^ j \ ^ 4 \ (jiu A-^aU 4_JsJUt-a AiL-u Aall*il A-«jlLil! CjIa AAUj^pJlj 

’ •> yllualt ^ \ .Y\ \ (Jj^okjH\ ^jSLflJ J .l^jUali. AjJ t- ^A a j (juu^V J } A-*--^^ CAliUjaV 

- » ) ttAAll duA^. dLaAil tilUA j .AJlo du^ll 4„iLiJvi ^ ^ d i l^ Vl c> ^ 
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Jlj'Mj J j-1 CLlIajuJ ji ^jlc. CliaJ jl Cll-LkJI ^Ic. dll \) ) jltf 

: cAi ^ C3A c5>^ u u' (Type II ASTM) • *M 
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(j-C- (J-JU J (J-dLva ^^Juall <AjU>Q ^j-a %50 ijl ^-«jbLa]! 

L|jlll ^lAadbudl J LaS 4*4jla«ll 

**> A^4 |UU LJ Jk f |n = 4 la ^1 yLoll JdJLJflJt jUL* jjl Jii^lHil «djljj^ll 

( fbll ) • -^ A ''' * - ^ -a j\ i« , , A m • « xU ^ i ^-4 Jj )& • 1 ^ b 


djljUlkVl Jj iaiuJall A-a jlla Jjj ^ 

I 4 l_a£ (]7 2 4 1 (* 4 j jW^O iaijJaJl 4 _ajtLo 

. ( 1 5-5 ) cJ^j 





^ n-kV I j Jax-da3l <-ajl£a ^jjj (15-5) 


LuLuara. AjLuJ^)ikJl ^lc- ^ k 5 Lgl l - J 

- (f cu min) C 5 -* l-" 4 \p±l\ hiuJa. \ \ A^i jlia J ( 1 5“5 ) (J&“£ CH 4 

• (fcu av) ^ ajya . ^ J ^ 4 ^djj (f cu max) LS* -ki_d=Jl 


fi'Nti 


fcu\ + fcu2 + fci& + + fcun _ 


n 


fm 


djl j\ u.gV \ jjic. n 


U « jU]l lox_daJl A— a jbLaj (f cun ) L^r *-- 0 jbfLkl A_ajLLq ^jjj ( A ) 1 — C-jLj A ^!h 

fcuav 


fcun fn 


'*•11 j ^JLuj ^pJl A-a ^ULa C^° dU j £ya> A_U jfi A ‘-dul^ 

k .VI \—ttA j l .ku\ ^1_J Ajl — k_o^pkJl Sj^_2fc. Cj5 — lc. ^ 5rv\l ^ ^CJ^— 1— sa 

l \ ) ^ i'-bLv^i (J^oU-a^ (o-) l^i^xJl a^o^HaI (Standard deviation) l^jW^JI 


ij; b U 2 L» AjU^pJ! d,>\ KU (jUl <j£aU ( 29 - 5 ) cJj^» 


AajULaII 1 aBBc. AjUi^jiJl AlaU ^iaxAJ tjUl 

AnUsa.:v V \ CaULnll 

feu S 

jLu.Al ^jUL) £jc- a^a^lall 

Aa jHaII 

200 > F cu 

2 yy 200< F cu 

(^ jU»a1i <-ii ^iyixj.64) 
UjULaII 0.33 0° d^? Vj 

<-il jajV’ X 1 .64) 

(c? 

2 ^/y 65 u& (A Vj 

Aanln 40^1 Jj -1 
j^5 jl 

aISUa 

0.66 cP <A Vj 
d^^aaII AajULaII 

2 ^/^ 130 

<Jb 1 CaULn ^il^j ^»Bc _2 

o^)Sa (J^U. aUU. 40 l>° 
6 j 0 bjJj V 
aIjUa < — bI^aJ 


.djljl ^Jauoil jl CIjI.)».Sa £y* Ahc (Jjuu ^LiLk'iM * 


. 4JLw jaJ\ B^a-a <UjjIa ^ A^jULdi 2 — 4 — 7 - ' 

L»*.drx]l Aa^UU BjAadl (^xjuj 3 0 X 15) Ajjl jJUuil djl MC . (^SL^JaVI ^bUu^adl .Hlfl. a r.A 
a ^aa!! A^^ULaII^ A-JLaiaJl 1 A_a^jULa ^ j J-J ^^ill JJ^-jV B^ a -all ^ aJS^ . J . 2 K 

AjLv!^ula C->jUj <^3 AajUaII ^3 CIjAsoV (j^> c^HlS a ^nS SbL j ( | 

‘ 350 c£ j5 L>° (35 4 jI ^ iaajj^U S^LoaII 4iUo ^SJ) AajIIa AIL*. ^ i 

) A-illUl djUal^ldVI aJ^iAAl! AajULaJI (JyftaJS ^jl 

Cj) jL-uifc.1 (JUj^Lj J2J JLaILsJ BjJjV ^Ull Aj} A-ajUa 6^iaa]I AajUIaII ( I ) 

* 2)5 JLa^juaJl 12 a 2>° ^jtlnj^ O/q 1 (jC- AajjUlaII cSllj 2>° A*nLu« 

fhl “ fey + 1.34 6 

jL t u.^.y I A_aj11a ( ^ga,.aj (J\ aIUI BjjjV <^111 AjI jJa^Vl AajULo a Jj-^aaJI AojUaII (2) 

■ (ji 11 a ^JUtJj %1 0° ^ < 3LAX / ^> < ^ 35 .jI b& a J tg-ic. »B JL+W 

fm f cy + 2.33 6-35.0 

^^jui/^^£k 350 £y* ^jjSSM a^)^- 0 -^ AjU»jpJl A-ajlLa aIU (ji - « . • 

(i) Jmil ^ JjVl -L>ai ( 1 ) 

jL^Li.1 Aa j\sla ycx'Li (JIaItkI BjJ>jV <^^11 Ail j),i-i> nVI Aa jIU <A*^Ija11 ( 1 ) 

la ^2oJl IjLA ^yja ®/q J ^jC. d J jjaaJ) Aa ^ISaII 0.30 Vg-ic .1*1 i 

: J 

fm 0.90 f cy + 2.33 6 

lJC. Cjlj-jji.il BBC. (JSjV Un-vi A^jLuoa i d^a^Lall CjIjLu:*VI ^oljj 2>° 6 L ,' J * 4 ' v i 

, 30 

*. u»"k j 1 5 l9 ^4*j30 Jai CIjI jLuAV I <_ja BBC. Bj^rw j aJLsl c 

(|) J-aU>» 6 jW*^' ^ Cblif^il aB$J 6 used 

6 used J— *3 

6 used *f 6 

( JO ^ ) J 5-^d UulL f V , U « a1 I 




I V, 


; ^ US U^Juj ab^UJI uj^j (Characteristic compressive strength) 

I'm = feu + M 

. feu — fm ” M U^3 lA^ = M 

•LA^tLali f^ya L5 _lci j 4 Ll-*a jXall A_aj11a 11 ^j-a cj_a! A_ajlLa ^^-A a^_iAAll A-ajlUll (jl ^ 

Ujkl\ 


5 fl j J a. (f cu )dj-JAAll A^ajtlaJlj (fm) A-JalaJl 


A— ajtU Cj$-4 A— a^UJi 1 -4-7-5 


; jUV! (jUlA BjB^j j a jaaa]! Aajtuil - J 

, • iiLilil l >« AajUL<j 1 ^ *f J a^J-a-CLlI A-a^U<2i AjU-a^idl B^jSll < — fl 

, >A \..^,?ic J-L Jl (J Ai-fc al l C 5 -^^ j fj -2 28 (^ 15x15x15) 

* ^Jaj ^ aI I A-AjlLoil ^ 3 -A j B ..ii.nl 1 pLnl 4 _aj11a]| .. ^ . j . la o CjI ^ j Ljlsk l ^cjULj BB_c %5 

1 g \\c. c.ljj AnjLui^^Ji CjIc- 1 Will ^aAj^ajJ ^^LujlUVl 

; Jb US M uUVI uUU 

M K* 6 

r> j )aa! 1 4 ( j.,nlso (3_c. diL-iisd\ (j— a % 5 ci^-i J\ — alxl a dnnlj =K 

. (1-5 Jj^)1.64 

, \ ^ y (_)^LLail (3f JUJ C5^3 AiUo^SJl Aa^Ua nnl ^cjLnl ^ ^ Lix a. 1 1 6 

n-fl A^ jUU 

■J l 'jm jjSi ajj-oA AajUa djil AiUu ^p2 c-Ijjuj (jUVl (jUtA ^anS lL5 -U*n (29“5 ) j 

< jLnll ^j-a ^ 5 j|l jhaII n-it^ 2 oV I enUuna. ^A (J-x-aVl (j5 -la^lXjj 2^-“*/ 200 clH 3 (J^ 

d\ v ^ j _ (JaVl A->j1j 40 ^ (jUVl (jUt^J Ujb ^ai BjSil ^ ln*j j AijL.. V 

. >A LaS tjUoVl (jUL^l AJblij A-xuB ^JT-Uxj (Jil ^oUj jk\ j\ Aawjii 40 ^ ^ ? : ' h 

. (29-5) Jj^ 

' UlaJt ^j A ^ lj ^ jij c^lll Jax-J! ^ Ajjj^=o CaLLlk (Ja*j ^ - 

Aa jlUll AjBjSIj <■**>! Jalax BjinJ B^SJI 


Affirmative Mixes 


AjbjlSUIII «jaLLalsJi « 2 


m ill ‘LiaSLILi AnUu^iw djUaiS. 2L)2lAn BainJ £3 ^aJI ^ (j! AjUa ^>idl ^clla ^ 

\ , ^ *«-•-. ^ n^j 1_^_1 a A-J^Aj djl J* Sa Axjuo. . ) B_2s»Ij A Jal i k (_)-S L>J ^ 

. f 28 Uc Jflaj ^Ullj (fUl A*_Ujj jl Aj!A!j) 

’ K >AC. b ie. CjLLliw Ca!A!Lll Cal j LuS i (jSaa <jl AlU ^gk Aaxa».U AlaliJl Jhf^ - 

,J5jV- t 


. 5 ULo % 95 u - 0 1 8 -3 28 ^ 


aUUl l 


■ 

^ . , , / ^ ~w A (^5 1 ^)ll liLdiA 0 ^BaaII Aa jIIaII {^jC. (. _ ItU f 8 -11 Ja^A^lA (J^V - 

a 3 ±aa]| Aa^I-SaII CjG" Bj 4'> a S a (y\ Aa^ULq (3^V - ^ 


a ^)_iaaji *vajuiaji j ^lja >. i* .- v a ^ i ^ 

| s ( 2 )-C- aBaxl ^11 ^ U\AJ I L# i c t u5a ^jla»1 ^ l_dlSa jjSI Aa jUa 

AlalaJl Aj-aUJl dll Jl* Sa AjuaII Aa ^ULa Jolajj <)1a 


oAa / * \A 


0.205 0.45 1.1385 S . 1.5 

- 4- 1 H — < 1 

1 3.15 2.68 2.6 100 

. 552 = dji ' ' 

3 f /,jLi 2.350 = Lyj* 3 yth = 3jl~>>Jl ujj Sxx * 1 

= y e rp = J— 11 «> <31— >11 ujj ® ^ r' 

. f/J* 2. 1" 

JulUil ,- ^j cl^=J fhj 3 f 1 ^UiV >S2V * ^Vi . x 41 CjUoSII O' <-s-^ ’ * 1 

1 021 = ^ eX P = ^rj-i . .->41 >l*-o 

#L<31 J C\\aJ) 1\ iJ £<* (J-aj^J 3®^ LfT* UJ^- 1 <~->Axalll 4S* ^ 

c */ 

1.162 =1.1385x1.02 = 41 11 

0.563 = 0.552x1.02 = dJ*-M d* >'* 
O^ 0.00945 = 0.021 xO.450 = o^i u' u 15 Cu^J)l\ O .) • 

0.003 = 3.15/0.00945 = +44' ■ 

>> 0 0043 = 0.021 x 0.205 = t > cS-4' 4 1 » 

. V 0.0043 = *l-M r * 

. V 0.0073 = 0.0043 + 0.003 = ciu— SMj *141 ^ - 

AjJjj ^4J ' ' 

(3-ajH * Aax*iJ <jl A. * 

558; 1.1385 = 

1 ; 2 Au^U,# 

2.65 = 3/( 2.68x2+2.60x1) = J-4S1I u j >" 

= Ajjb j (jlS ^311 CjIxluV'j *UJI ~4 jj J U > t .'i 

0.0192 = 2.65 x 0.00' 
0.006 = 3/1 x 0.192 = >^>V' djt 
1.1752 = 0.0132 + 1.162 = dM' 41 jit . 
0.569 = 0.006 + 0.563 = dM' d«jl' 
V/u^ 2.399 = 0.569 + 1.1752 + 0.450 + 0.205 = uj^ 


LiidJ 4^3U- >J1 4JaiaJl ^L ^eS 

250 a-.jIL> 4 p+Z 195 *+41 l sy*~* (3-5) dj^t* 


0 53 1 " “ 0 f l .11 (4-5 ) i. ' i i '* 


I cym™250+l .34(40)=304 
I'cyin 250+2. 33(40)-35=308 
l-'eym 308 kg/cm2 


t 


^j-l > ^jll d-4*-® ^J3 (30-5) 


15 

20 

25 

30 

UjLuxJi 

1.16 

1.08 

1.03 

1 

f* ^rj-v (JaA*^ 


1-S J-J jjlslA ^VLxj jUil 15 t> Jai CjljUikl Jit ji oUj1*j> <»•*=• AlU > 

. (31-5) Jj+?+ 

, lit jajj jt guUSj ja ,> l-i » 4 jlLo aJIjS ^jUaVl j>4a (3 1-5) 

15 Cy* 


fey > 350 

210 < fey <350 

fey <210 

4-«jAa-a UjkjA'O 
2 ^ju*fpy^k JbJtU=3l 

'fey 

ij).10 fey 
+ 50 

85 

70 

(jA^Vl u^-oIa 

2 ^/?=S (M) 


. A^UujaJt iiUaiaJt ^ojwaj ^ 4Jl»i 8-5 

: ( 1 ) 

I .] 250 ^1 jl»-4jiU »>»4' LijjJ ^jjUj> (JjLLli. jKXOi-aJ l-ljliijJl 

iLij J'^H (_je jj»JJj !»-o) 1 5 v X l Lu il l—ljileall 3ajJ& cj^ 

1 1) ^ 10 LSlx. 11 >1-4 L_i jll- ix >l l .Ljj^IIj ( tjjjL.il > 3000 = S04) 4=- 

,, >J1 (j jjllj 2.6 t4> jjUxj 1 jUjiVl ^1 ^>jSV1 cSj4=-V o4*4' u' (4e 

, jl »j l..ujjj 11 >e 3 j»/(jl=i 1.70 ‘ 1 .65 = uj^' 2.6 ‘ 2.68 l4>j -Lljll 

2 ^/^£ 40 = l$ jIa *-* w u&\j^y\ 
CjLuuLujVIj A^ssaLk!) AojLmj ^> kSl AJalkJl 

% 1.5 = 205 = (3-5) L>a- . 

0 45 = W/Cl <*^l*uujbU Ajuulj j ^ jALa lIiIajuj ' (5~5) (>» ~ 

2 ^ji/^sS 310 = 1^-^' -Liliali A-4 »jILj j 
• ’) lxlaII A-^jlLAi) 310 ‘ 250 (>a A^jlkAl = Ail>k-?U -kkJoJi A^jll^ - 

. 2 f“^/ (a^?^ 310 

I nil 310 + 1.34 (40) = 364. 

I m.’ 310 + 2.33 (40) -35 = 368 kg/cm2 . 

i M Icy m = 368 . 

. 0.452 = W/C2 ciiL^bU *Ut A^-j (4-5 ) <> - 

Q 45 = AijJill CIiIajuj^U ^LoJI A.I j lxO .. 

r -v< 450 = LyJS . ^ 455 = 0.45 / 205 = ujj - 

0.69 = *> jki 11 Aalu^^ ( ffc > - sw (7-5) l)j^ dH * 

. ^ 1138.5 = 1.65 x 0.69 = 
uAL-Jl ^-*31 ^ (S) cUjll U 


A. 45 = 2/1 (0.8) /40 = 

0.40 = W/C AaUaJllS (21-5) t> 
3 <» / 400 clua^V' 

( .,... -v.n oj^i j&\ ) 2 ^/^S 400 = 4^' 3=*^ 

2 ^/^=S 400 = 4» »A j all <aj\jL. 

2 ^/^S 473.8 = (45)1.64 + 400 = ^^aLkll >' • 

>^S jl5=J (24-5 Jj-^) % 22.5 = ^ er^' r^J 1 uuiM O* •' 

V . ,*113^^1 jU- 1 - 11 

0.42 = *141 3j~u (22-5) . » 

0.40 = W/C V4 
(Llji) 532.5 = 0.40/213 = eS+“>- 

.^5.3= 5.3 = 532.5x100/1 = u *• 

1 .20 = ^ jjl' u J+ 5 ' (J-* *' 

jjl 5 ^ ^•v*i*tu ^£1 4.4 -- 1.2/5. 3 1 V ^ r 

( 1 9-5 <-3 j+^) JjI 40 = 5 x 8 = ^1541 *V4l c sS**- • 

. j3l 173 = (40) - (213) = (W) 3441 *L- 

433 ~ 432.5 = 0.40/173 = ls^ 1 1 '~ iU “' ^ > u j> A 

S/A = ^l^jll / (J» jll (25-5) (-)_}■*♦■ i •• 
A 0.39 = (S) J++1' lSj^- 
A 0.61 = (G) c$ « 

^jlla41 aJAx-. ill - 


0.173 + 


0.4330 

3.15 


0.39/4 0.61/4 

+ 2.60 2.68 


+ 0.005 = 0.985 


5' * 0.693 ton 


G = 1 .084to« 



V/ O^ 3 2.39 = ujj * ■» • 


: jh L5 J& (4) t' 1 1 

^10 2^/(^ 700 = 34441 o3a ‘S4 1 — ■>=>• a 44k J 

.^U 2.8 J-jll A-o^' jjU^. j 2/1 >~*Vl J-44 l>» u " » 

% 1 5 3;...' <j J^^ll <_jl flc. 131 4-.J5UI CJ . /-4 1 cSJ+Lj 4^ 4' O'* 1 »* 

(i alkali Ajjj^l 3 ^ ’'- . ‘l 4 ) . % 1 = j»l£ Jill l « ,i ll 


222 = Wo **-4' (18-5) i«l 

2.5 = 4_>$JI u> 

(24-5 Jj-i+) 15 =: 4 c> u + j l + - 1 '' Lyj^ 2 ^x/^=S 700 ■*-■• *'• • 

2.68 = cs^- +41 <ijj a 1 l -4.A+9 j-5 ^ '*• '« 

0.285 = W/C 3+^ (23-5) I 

1a> JU. ol Cii^.Vl 13* 778 = 0.285/222 = ^++41 <i4U«SM 
600 oi^oVl joijij%1.5 c# >**-4 Oil^ 1 ; 43* ^y* 

= +il^3^a ^ >ill ujj 1 ') >4 8 -- j4 7.5= 1.2/600x100/1.5 >illU AiU^yi .> o<il 

II 1 

64 « Aiv (19-5) Jj-^ i> 8 


it; 


. ^ 368 


0.53/195 = i Vin . n SM isjis**- 

(J? x> C-jljutaJ - 


646 = 

2.348 == AiUJSLII 

: (2) Jti* 

, )l£ ^ -La^J^o 1 a I^JC- djLujLujV^ c— ul^ til (JLiaII 

= SOS ^ ojj)Lo CjIjj 40000 djlAjjjKJI 

• )^w jLjlIc. I all’ll ACI AJLaLk C3^ ^3^ 3000 

ls A LcS L £^yL y J\ cl^l^lxJLCLil 

: lM 

II A iinj jn^jA J CjI A^Sa.1 £ a\\ A-iJa^x-all <jLuu (6“5) 3 ri J 

. m/^S, 350 A-ajl^x» Cjj^j 0.40 := W/C 

0,40 : ~ 1-^4 I eliLxujbU ^Uil A. ; U *U . 
^^juj/^aJS 350 = (_g jjk^aAll d A-o 

.m 350 + 1.34 (40) = 404 
s m 0.9 x 350 + 2.33 (40) = 408 

, djLa jIUl] (4-5) lSj*^ Cy* 

0.412 = oUjllall W/C 
0.40= W/C 

. 2 ^/^S 512 = 0.40/205 = .-. 

(jjj^lill 4jll& ojLo ^1.1-sl.nl (JxJaiij t _ s JLc=. I J ii / i .. i Vl t+j " 7 * -* ' ) 

C5 Ju S S ^J UO^ 

I' 0.205 5 1.1385 n OQ< 

, + 1 = 0.985 

' • 1 2.60 2.68 

3 f/f^ 500 = 

3 ?/o^ 2.355 = <41^^31 ujj 

; Aljjia : (3) Jliu 

ll J j °/o 95 ‘ 80 <ilIj cLlou] c_4*£-a1I (Jjj Ai^l»il 

(■ ^ I-x^/qII ^jUx-all U_il^pjyi (j-® (0.8)° 5 = AJi^aju J ^U (J jU*-a]I C-fll J-^V I (j)3 
j.i J i^-.^l l J ^11 cU=2i]l (J jl^.j c..ftl^Jl 4l.i L . J I 4 JaLs Jl c-i jIL ^ J l 

( j| ^ ^juoSLo ^akl A2 a_1juuI^ C_i1xujl)^I ^ 1 ^ J Jj -jAlj 4 aI\^> ^ — lUL-^al ^|jL~k_Lojl 

2 fjuj/ 300 L . Lia>Jl ^jx>A^ru] aJ^uixJi 4>a jliLJll 

. ( 1 8-5 Jj-^) 213 = j ^ 5 ^. 1 1 ^»l£ jll (W0) <=-^3' lS - 

% 1.5 = (J4 j . xa .^ll pi ^11 iS y>*~* 

2 r ,/ f ^S 312 = 0.8/250 = >3' s-^3' ^ • 


“•“ +0 .195 + i ^ + A , 0.985 
IN 2.68 2.6 


I S = - 


2.6 


i /? ii 


. ^ 1013 = isy-- ■ 


* , K uia 4^5^- 6 JUd 

.iU“i oJj^. U ju >> cs ic. ^£a) , cax £ o 3-»» *^ a 50 C?^ <-5j^d C5^“^ Jj-l^Jl 

t ACI -J' j >*" 

ACI -M j c£ jSU U4L> o A^jlLail 1 


A . ,' / JaxjJall <L<a jULa (J ) 1 * 


400 

425 

430 

435 

440 

465 

400 

475 

420 

425 

490 

420 

430 

510 

415 

420 

425 

425 

420 

450 

440 

490 

430 

425 

420 

425 

410 

430 

415 

415 

450 

550 

420 

430 

400 

420 

450 

430 

420 

460 

420 

425 

430 

420 

425 

430 

450 

430 

400 

480 


. 550 = ^-4jUuH 

2 > , ,/^< 400 = v . Luill 4^ajli«^ 

^^x-sxaIi ^ yiH * 

A , ,y 436 “ t - r ^£-cll AJffljajjiicil 4~4jUi«N 

2 ^/^S 29 = 6 l5 
. % 6.7 = 436/29 = cW** 

. (28-5 Jj-^) ^ 

(6)1 .64- ^-Iojuj jlal! = C-AxiLoH a 4-* jU4l 

389 = (29)1.64-4 W> 

. 2 ^/^ 65 c> u u ^l u^Ia JiiV J ^ ■ ,u 

n 2 ^ /^ 371 = 65 - 436 = Sj*^' 

.aci-uIMi 

348.8 = 0.8 x 436 — * « >'* 

26 s 2/1 (0.8) x29- <j?i^ ^^‘V 1 
m 2 ^/^S 314 = 6 1.34 - 348.8 = *-» •> u< j 

. 323 = 35 + (26)2.33 - 348.8 = O*^ 1 4 • 

A . tif fLzS 314 = ^ ^ • - ,*! 

: (7) J^4 

4()0 = oj^ol\ C-.lx5L^l JbxjJb 4-ajtLo <jjLu ajiw 4_Llk ^J^=U 4-aj\la C-jUu^. <^1 ? \UJt 

.UU o^? 0^*3 ^ o' ^ (ACM 5 ^.0 ,** 1 

JlUl L- i 5l J jAdl i » »!•-' |j 

ij y a .1' » j^ll I 


S (0.39)A. 
(I (0.6 1)A 


158 = 64-222 = W A*JI .-. 

554=0.285/158 AaW/l c5j^ .*. 
55 = ISjL. jbfc %10 

3 j./^ 504 = •'• 

S/A s 0.39 = J-jl' V-jl (25-5) Jj- 1 ?- 1> - 

? ISJI uj&j 

2.3 = ISjLJI jUil csc-jj!' uJj 3 * o 13 -^ 


11055 0.504 0.158 

H --I 

• \ 3.15 1 


0.394 

2.6 


+ MM + 0.008 = 0.975 
2.68 

1.01 = ^ i 0.645 — (S) 

jll J - 


' 1 _ = L?-^ = £1 .-. X\ = 9.5 Kg 

. VI 100 0.645 -XI 

X2 jl' (^a lwal al g.lf^ - 

V. 1 1 _ X2 

I. 100 _ 10.1 


1 0. 1 ATg- 

Vf*S 654.5 = S + XI =S1 = J-Jl 

W1 = W -XI + X2 = A-4' cSj^ 

. 3 e /^ 158.6 = 10.1 + 9.5 - 158 = 
Vu^ 2.391 = X2 + gj-v^ ' d4 ujj 1 ' s ^j = ujj 

. Ja jJ$31 J Ujjl' S^a . j g rj-v^ i j 5 -jUc. J-»c. ^ 

1 1 ) . '.<^11 a ja^olt 4ia jlla Aj^lc- i — * JJ^ ji. <JaL>. 

( jLSj ^ 150 s- 1 J s 4^a jll (»_jj 28 ^ 2 <^/u 

t ,i iir. y\ jjjlioll j r jjUl 2_uliill AiLlJl ^Js c3« ^>llj 2.6 cs^J^' oj^ 

. 2 ^lo 5 lS j ^20 ^6*^' 
, 3 f/^ 225 c5 j^> (17-5) 1> - 

. V“/u 53 = ?ji 28 ^ (16-5) Jj^?- tin- • 

„ki. 2 ^/^<, 53 4 0.50 = W/C *j- 4 t> (10-5) t>- 

. Ui.J.1 1 ^Ujlla 4 W/C OH Ai5Ull ( 2 r^/(j 90 ‘ 80 ^jli* a*) 

. Vu 48.2 = (5.0)1.64 + 40 = ^=4iJ' 

53 Ajc. ? y~* yol\ ^ i"% t^l l ^y* - 

0.52 = W/C ••• 
.3^ / ?=& 433 = 0.52/225 = 

2390 = 3jl— >31 ujj J ^ (H-5) t> 

3 e /,^S 1732 = 433 - 225 - 2390 = ?&J\ ujj ■■ 

A ■...•■ /,>; (2) AiWUj 0.52 >1 <^L. Aa^jj ^ 150 -k**!' (12-5) JS4i <>- 

% 4 1 .5 A-lauijJ-slI 

. 719= 1732x0.415 = J-j« 



Fcum = feu + 1 .64 6 
Feum = 400 + 1.64 (26) s 443 

2^1 ^ 40 c&V cS u' wle. u-»iJ cS_>~=^< 

I '’cum = 400 + 1 .64 (40). 

Fcum = 465 kg/cm2 . 

. ACI 41 taJa _ 

Fey = 0.8 (400) = 320 kg/cm 2 . 

F’cyml = 320 + 1.34 (29) = 359 . 

Fcym2 = 320 + 2.33 (29) - 35.0 = 353 
F’eym (<Lli41 ^ojtLJl) =359 kg/cm 2 . 


